The seeds of Albizia lebbeck have been observed to exhibit physical dormancy due to presence of hard seed-coat. To overcome this problem, the seeds were subjected to seven pre-sowing treatments viz., T 1 -immersion of seeds in cold water for 12 h; T 2 -immersion of seeds in cold water for 24 h; T 3 -immersion of seeds in hot water (100 °C) and subsequent cooling at room temperature for 12 h; T 4 -immersion of seeds in hot water (100 °C) and subsequent cooling at room temperature for 24 h; T 5 -immersion of seeds in cold water for 12 h followed by immersion in hot water (100 °C) and allowed to cool for 1 h; T 6 -immersion of seeds in cold water for 24 h followed by immersion in hot water (100 °C) and allowed to cool for 1 h. Untreated seeds served as control (T 0 ). Treatment T3 gave highest germination (96%) which was comparable with T 5 (95 %), T 4 (94 %) and T 6 (93%). Nine growing media viz., T 1 : soil, T 2 : soil+sand (2:1), T 3 : soil+perlite (2:1), T 4 : soil+Farm Yard Manure (FYM) (2:1), T 5 : soil+vermicompost (2:1), T 6 : soil+sand+FYM (1:1:1), T 7 : soil+sand+vermicompost (1:1:1), T 8 : soil+perlite+FYM (1:1:1) and T 9 : soil+perlite+ vermicompost (1:1:1) were, also, studied for their effect on seedling growth of A. lebbeck. Among these media, maximum values of shoot length (23.82 cm), root length (21.14 cm), collar diameter (3.59 mm) and seedling quality index (0.350) were observed in T 7 .
INTRODUCTION
Albizia lebbeck (L.) Benth. commonly known by its Hindi name 'siris' belongs to family Fabaceae and it is indigenously found in India, Australia, Bangladesh, Indonesia, Malaysia, Myanmar, Nepal, Pakistan and Thailand (Orwa et al., 2009) . It is a multipurpose, medium-sized, deciduous tree species and is characterized by its rapid growth, ability to fix nitrogen and improve soil structure (Faisal et al., 2012) . A. lebbeck is grown for shelter belts, and as a shading tree in coffee and tea plantations (Orwa et al., 2009 ). Due to its coppicing ability, site adaptability and nitrogen fixing property, it is one of the most suitable tree species for reforestation of degraded sites, fuelwood plantations and agroforestry systems. The seeds of A. lebbeck have been observed to exhibit physical dormancy due to presence of hard seed-coat and thereby resulted poor seed germination (Azad et al., 2006) . Raising the seedlings from such seeds becomes a problem due to delayed and poor germination. Several studies showed poor seed germination in Albizia species when seed sowing was done without any pre-treatment ( Nongrum and Kharlukhi, 2013) . Therefore, pre-sowing treatments are required for improving the seed germination and also to shorten the ger-mination periods. Some of the methods to overcome physical dormancy of seeds are acid scarification, mechanical scarification and immersion in water (Baskin and Baskin, 2004) . Acid scarification and mechanical scarification are costlier and laborious methods as compared to hot or cold water treatments. A plant needs a well-developed root and shoot system to survive in the harsh environment and thus, quality seedlings production is a prerequisite for any plantation programme. The development of healthy seedlings not only depends on the genetic properties or improved germination of the seed but also on physico-chemical properties of growing media. The quality of seedlings is very much influenced by growing media (Agbo and Omaliko, 2006) . A good growing media is characterized by light weight, friability, easy blend ability, good water holding capacity, good drainage, porosity, low bulk density and free from fungal spores etc. (Chakrabarti et al., 1998) . It provides sufficient anchorage or support to the plant, serves as a good supplier of nutrients and water, and permits gaseous exchange between roots and the surrounding atmosphere (Abad et al., 2002) . The important constituents of growing media are soil, sand, perlite, cocopeat, vermicompost and FYM etc. These should be mixed in proper proportion to raise the quality seedlings. Many researchers have reported the beneficial effects of growing media containing vermicompost on seedling growth, as it contains humic acid (Muscsolo et al., 1999) and plant growth regulators which are responsible for increase in plant growth (Atiyeh et al., 2002) . Vermicompost is characterized with high porosity, aeration, drainage, water holding capacity, and microbial activity. Keeping in view the importance of pre-sowing treatments for enhancing the seed germination and growing media for quality seedling production, the present study was conducted to develop economically cheaper and user friendly pre-sowing seed treatments and suitable growing media for quality seedling production of A. lebbeck.
MATERIALS AND METHODS
The study was carried out at ICAR-Central Agroforestry Research Institute, Jhansi to find out the best pre-sowing treatment and suitable growing media for enhancing seed germination and quality seedlings production of A. lebbeck. The healthy and matured seeds of A. lebbeck were subjected to seven pre-sowing treatments laid out in Completely Randomized Design (CRD) with four replications. The pre-sowing treatments applied were: T 1 -immersion of seeds in cold water for 12 h; T 2 -immersion of seeds in cold water for 24 h; T 3 -immersion of seeds in hot water (100 °C) and subsequent cooling at room temperature for 12 h; T 4 -immersion of seeds in hot water (100 °C) and subsequent cooling at room temperature for 24 h; T 5 -immersion of seeds in cold water for 12 h followed by immersion in hot water (100 °C) and allowed to cool for 1 h; T 6 -immersion of seeds in cold water for 24 h followed by immersion in hot water (100 °C ) and allowed to cool for 1 h. Untreated seeds served as control (T 0 ). In each treatment, 25 seeds were given pre-sowing treatment and kept in plastic petri dishes. These petri dishes were kept in incubator at 29±2 °C. Observation on germination was recorded on daily basis for a period of fifteen days from the day of sowing and cumulative germination percent was calculated for each treatment. Daily germination percentage was summed up to obtain cumulative germination. To find out the best growing media, nine treatments viz., T 1 : soil, T 2 : soil+sand (2:1), T 3 : soil+ perlite (2:1), T 4 : soil+Farm Yard Manure (FYM) (2:1), T 5 : soil+vermicompost (2:1), T 6 : soil+ sand+ FYM (1:1:1), T 7 : soil+ sand+ vermicompost (1:1:1), T 8 : soil+perlite+FYM (1:1:1) and T 9 : soil+ perlite+ vermicompost (1:1:1) were tested for their effect on seedling growth. The nine treatments were laid out in CRD. Pre-treated seeds (immersed in hot water followed by subsequent cooling at room temperature for 12 h) were sown in root trainers (volume: 300 cc) containing different growing media. This study was conducted under net-house, fitted with the nylon net. At the age of four months, five seedlings from each treatment were randomly selected and uprooted very carefully. The seedlings were measured for shoot length (cm), root length (cm), collar diameter (mm) and oven dry weight (g) of shoot and root. Seedlings were oven dried at 70 °C for 72 hours until the constant weight is obtained. Seedling quality index was calculated by using the formula given by Dickson (1960 
RESULTS AND DISCUSSION
Effect of pre-sowing treatments on seed germination of A. lebbeck: The findings of the study showed that seed germination of A. lebbeck improved due to pre-sowing treatments over control. Immersion of seeds in hot water and subsequent cooling at room temperature for 12 h (T 3 ) gave the highest germination (96%) (Fig. 1 ) which was comparable with T 5 (95%), T 4 (94%) and T 6 (93%). The minimum germination percentage (18%) was observed in untreated (control) seeds (Fig. 1) . The results of this study are in agreement with the find- The minimum shoot length (18.08 cm) was observed when only soil (T 1 ) was used as growing media. However, growing media did not affect the root length significantly (Table 1 ). This finding is in accordance to the observations of Shukla et al. (2007) who also reported that root length growth is independent of media composition. Highest collar diameter (3.59 mm) was recorded in T 7 (soil+sand+vermicompost-1:1:1), and it was observed statistically at par with T 9 , T 2 , T 6 and T 8 ( Table 1 ). The significantly higher dry shoot weight (1.94 g) was also observed in T 7 over other treatments, except T 8 . Similarly, maximum (1.04 g) and minimum (0.68 g) dry root weight was observed in T 7 and T 1 , respectively ( Table 2) (T 7 ) when soil, sand and vermicompost media was used in the ratio of 1:1:1 (Table 2 ). This may be attributed to the fact that the equal proportion of soil, sand and vermicompost might have provided the favorable environment for seedlings growth (Bana et al., 1996) .
Conclusion
The present investigation showed that immersion of A. lebbeck seeds in hot water (100 °C) and thereafter, allowed to cool for 12 h at room temperature resulted in maximum germination. Hence, this pre-sowing treatment can be used for breaking the seed dormancy and getting the improved germination. Whereas, soil+ sand+ vermicompost (1:1:1) growing media resulted in maximum values for shoot length, root length, collar diameter, dry weight of shoot and root, and seedling quality index, hence, it may be used for production of quality seedlings of A. lebbeck.
